The early Proterozoic records Earth's transformation from an anoxic to an oxygenated planet 48 and is characterised by intervals of global rifting, termination of major banded iron 49 formation, appearance of red beds, and perturbations in the cycles and accumulation of 50 sulphur, phosphate, and carbon. Among these perturbations, one of the largest known positive 51 carbonate carbon isotope excursions, termed the Lomagundi-Jatuli Event (Melezhik et al., 52 2005) , is unique in Earth history. During the Lomagundi-Jatuli Event δ 13 C values of +10-53 15‰ V-PDB (Vienna Pee Dee Belemnite; all δ 13 C values are relative to V-PDB hereafter) 54
were not uncommon. Values of δ 13 C of 0 ± 5‰ in marine carbonate rocks are typical 55 throughout geological time (Shields and Veizer, 2002) and are considered to reflect a balance 56 between organic and inorganic carbon pools at a ratio of approximately 1:4 (the Ronov ratio; 57 Aharon, 2005) . Positive excursions away from these normal near zero values are interpreted 58 as either due to increased organic carbon productivity and burial, or reduced carbonate 59 deposition. Thus carbon isotope excursions are proxies for large-scale transformations in the 60 carbon cycle, possibly related to varying atmospheric-oceanic conditions, tectonic regimes, 61 and biospheric evolution. 62
63
The origin of the name for the Lomagundi-Jatuli Event comes from the eponymous regions in 64 stromatolitic dolostones having δ 13 C values from -0.8 to +2.4‰ (Melezhik and Fallick, 141 1996) . Tholeiitic lava flows, tuffs, and lava breccias of the Il'mozero Volcanic Formation 142 overlie these sedimentary units. See Melezhik and Sturt (1994) and Sharkov and Smolkin 143 (1997) for further geological descriptions. 144 145
Existing Chronology 146
In Pechenga, the Archaean basement is cross-cut by the General'skaya gabbro-norite 147 intrusion dated by 207 Pb/ 206 Pb ID-TIMS (zircon) at 2505 ± 1.6 Ma (Amelin et al., 1995) , 148 providing a maximum age for the supracrustal rocks (Fig. 4) Tundra Intrusion, dated by U-Pb ID-TIMS (zircon) at 2504.4 ± 1.5 and 2501.5 ± 1.7 Ma 164 (Amelin et al., 1995) , providing a minimum age constraint for the Kuksha Volcanic 165 Formation (Fig. 4) . Magmatic bodies interpreted as feeder dykes and intrusions related to the 166 Seidorechka Volcanic Formation yield 207 Pb/ 206 Pb dates of 2442.2 ± 1.7 Ma (baddeleyite) on 167 a sub-volcanic unit and 2441 ± 1.6 Ma (zircon) on the spatially associated Imandra lopolith 168 (both by U-Pb ID-TIMS; Amelin et al., 1995; Fig. 4) . 169 170
Sample Descriptions
In order to better constrain the timing of the Lomagundi-Jatuli excursion, the Il'mozero 172
Sedimentary Formation in Imandra-Varzuga, and the Kolosjoki Sedimentary Formation in 173 Pechenga, were sampled for U-Pb dating. Sample Il'mozero 1 was collected from outcrop 174 (67°06'45.0" N, 035°41'23.5" E; Fig. 3 Fallick, 1996) . In thin section bedding is defined by a change in grain size from c. 80 µm to 190 50 µm, with well-sorted, poorly rounded grains ( Fig. 5a ; S1a). Quartz is the most common 191 mineral: pyroxene and plagioclase are minor at 1-2 volume percent (visual estimation; Fig.  192 commonly found as epiclasts (Boggs, 2010; Pettijohn et al., 1987) , and given their rough 224 edges and common angularity ( 
Methods 234
Zircons were analysed using a combined LA-ICPMS and ID-TIMS methodology at the 235 NERC Isotope Geoscience Laboratory (NIGL), Keyworth, U.K. The LA-ICPMS method 236 yields radiometric dates on the detrital zircon population in sample Il'mozero 1, and providea means to identify suitable chronology targets prior to dissolution for ID-TIMS analysis. All 238 zircons were subject to a modified chemical abrasion pre-treatment for the elimination of Pb-239 loss (Mattinson, 2005 In this contribution published radio-isotopic dates are combined with new data and this 253 requires consideration of systematic uncertainties associated with these dates. Firstly, when 254 comparing dates derived from different isotopic decay schemes the systematic uncertainty 255 related to the decay constant value must be considered (see Condon and Bowring, 2011 , for a 256 recent review). However, when assessing the relative ages of samples dated using the same 257 decay scheme, it is sufficient to consider only uncertainty derived from non-systematic 258 sources. Secondly, recent studies have suggested that the natural 238 U/ 235 U ratio should no 259 longer be considered invariant and is not equal to 137.88 (Condon et al., 2010; Hiess et al., 260 2012; Stirling et al., 2007) , and a value of 137.818 ± 0.045 has been suggested for use in U-261
Pb zircon geochronology (Hiess et al., 2012 (z1) 278 is slightly discordant (Fig. 6a) , indicating minor Pb-loss. The 207 Pb/ 206 Pb dates for the six 279 other grains (z2, z4 -6, z9, z12) overlap within uncertainty (Fig. 6b) (Table 2) yielding 292 concordant data (Fig. 6a) and 207 Pb/ 206 Pb dates between 2053.7 ± 4.7 and 2057.6 ± 2.3 Ma, 293 which overlap within uncertainty (Fig. 6b) equivalents (e.g. Melezhik and Sturt, 1994) . The new age data confirm that they are also 336 chronostratigraphic equivalents, strengthening correlations between the two units. The new 337 carbon isotope data (Table 3) 
